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fects of dynamic mechanical compression on prostaglandin E2 
(PGE2) production by the knee joint meniscus and to determine 
whether this response was dependent on the magnitude of ap- 
plied stress. 
Methods: Cylindrical meniscus explants (5 mm diameter, 2 mm 
thick) were harvested from knee joints of 2-year-old female pigs. 
Specimens were obtained from the outer one-third ("outer zone") 
and the inner two-thirds ("inner zone") of the femoral surface 
of the medial meniscus, which did not show any degenerative 
changes or tears. Following preincubation for 72 hours, compres- 
sive loads were applied using a modified version of the Biopress 
system (Flexcell International). Dynamic mechanical compres- 
sion was performed at 0.5 Hz at a compressive stress of 0.0125, 
0.025, 0.05, 0.1, 0.2 or 0.5 MPa for 24 hours. For each level of 
stress investigated, 12 samples from the outer zone and eight 
samples from the inner zone (N=4 joints) were used and the 
site-matched control explants maintained unloaded. PGE2 pro- 
duction was measured using an ELISA kit (R&D Systems). In 
addition, meniscal explants were tested in unconfined compres- 
sion in a closed-loop, force-controlled testing system (ELF 3200, 
EnduraTEC) in order to calculate the mean deformation of the 
explants at each stress level. 
Results: Dynamic mechanical compression of meniscal explants 
significantly increased PGE2 production, which was maximal at 
0.2 MPa and a drop-off at 0.5 MPa. Compression significantly 
stimulated PGE2 production at most magnitudes of stress for in- 
ner zone meniscal explants (P<0.001 at 0.05-0.2 MPa, P<0.01 
at 0.5 MPa) and all magnitudes of stress for outer zone meniscal 
explants (P<0.01 at 0.0125 MPa, P<0.001 at 0.025-0.2 MPa, 
P<0.05 at 0.5 MPa). At 0.2 MPa, a significant difference between 
inner and outer zone explants was observed (P<0.001), demon- 
strating a higher increase in PGE2 production in the inner zone. 
Discussion: Our results suggest that the meniscus may serve 
as a potent contributor to PGE2 production in the knee joint. Pre- 
vious studies have shown that osteoarthritic menisci also show 
significant increases in PGE2 synthesis in response to various 
pro-inflammatory c tokines. Similar to articular cartilage, the pro- 
duction of PGE2 was dependent on the magnitude of stress. Fur- 
thermore, differences were observed in the production of PGE2 
with site, with greater PGE2 production in the inner zone as com- 
pared to the outer at the same stress magnitudes. These findings 
suggest that, in addition to the articular cartilage, the menisci may 
contribute to the presence of pro-inflammatory mediators in the 
knee joint, and thus may provide an additional target for pharma- 
ceutical intervention in the treatment arthritis. 
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Aim of the study: To investigate whether a hyaluronic-based 
biomaterial, already used as scaffold for autologous chondrocyte 
transplantation, could create also an environment which favours 
the downregulation of catabolic factors expression. 
Methods: Human chondrocytes were isolated from articular car- 
tilage obtained from patients with early-onset knee osteoarthri- 
tis. The cells were expanded in monolayers and then seeded on 
a hyaluronic-acid erivative scaffold. Constructs and surnatants 
were collected and analyzed at 1,3, 7, 14 and 21 days after seed- 
ing. Immunohistochemical nalysis for CD44 and caspase was 
carried out on paraffin embedded sections. The Tunel method 
was used to identify chondrocyte apoptosis status. Secretion of 
MMP-1 and MMP-13 in the surnatants of the cells grown onto 
the biomaterial was measured by enzyme-linked immunosorbent 
assay. Nitric oxide (NO) production was evaluated by estimating 
the stable NO metabolite nitrite by the Griess method. A Real- 
Time RT-PCR analysis was performed on the constructs to eval- 
uate the expression of type I and II collagens, aggrecan, Sox-9, 
MMP-1 and MMP-13 mRNAs at the different experimental times 
evaluated. 
Results: The presence of CD 44 receptor increased over time 
showing the highest positivity at day 21. Immunohistochemistry 
for caspase-3 displayed many positive cells at 1 day after seeding 
of chondrocytes onto the biomaterial. This positivity decreased 
during the culture period and on day 21 the cells were almost 
negative. Decreased levels of metalloproteinases and nitric ox- 
ide were observed in the surnatants of chondrocytes grown onto 
the hyaluronan-based scaffold. This was also confirmed by Real- 
Time PCR analysis which showed that the cells expressed the 
specific differentiated phenotype and in the meantime downregu- 
late the expression of some catabolic molecules. Cells apoptosis 
decreased during the culture period, further supporting the bio- 
chemical data. 
Conclusions. The hyaluronan-based biomaterial used in this 
study acts on chondrocyte metabolism downregulating catabolic 
pathways. The ability to reduce the expression and production of 
molecules involved in cartilage degenerative processes by oast- 
eoarthritis chondrocytes indicates its use also in the transplanta- 
tion therapeutical strategy to treat early lesions in these patients. 
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Aim of the Study: The objective of this study was to determine if 
cyclical hydrostatic pressure, applied to a unique suspension cul- 
ture method that forms cartilage tissue equivalents (CTE), altered 
or improved their characteristics. 
Methods: Eight 1-week-old CTE were divided into two groups. 
The CTE were generated using 108 neonatal porcine chondro- 
cytes/ml grown in 24-well dishes coated with poly-HEMA to pre- 
vent attachment. Four specimens serve as controls and the re- 
maining four were hydrostatically pressurized. The wells were 
vacuum-sealed in polyurethane bags and placed in a custom 
designed pressure chamber. The device pressurized the cham- 
ber and the CTE through loading with a materials testing ma- 
chine.Cyclical oading from 0.5-5 MPa was applied for 3 hours, 
three days a week at a frequency of 0.1 Hz. Following the comple- 
tion of each loading session, specimens were removed from the 
vacuum sealed wells, placed in storage wells with fresh medium, 
and returned to the incubator. This process was repeated for 
3 consecutive weeks. Upon completion specimens were tested 
mechanically and biochemically and compared with control. One 
dimensional confined compression incremental stress-relaxation 
tests were performed on five-millimeter diameter plugs. An initial 
tare load of 0.08 N was then applied and then five 7.5% compres- 
sive strain steps were conducted at a rate of 2.5 N/m-s followed 
by a 1400-second hold. The resulting stress initially peaked and 
then relaxed to an equilibrium value during the displacement hold. 
